Materials and Methods
The following species were used for observation Scilla sibirica (2n = 12, Fig. 1 A, Fig. 2 A) Twelve chromosomes are counted in the metaphase of the root-tip cells. There is one pair of long chromosomes with submedian constrictions (1). This species has the longest chromosome types and seems to be the most primitive one. When two pairs of chromosomes of this species are segmented at the point of constriction or at any other point, and each of them becomes a new chromosome, the karyotype will change into a 16 chromosome type as described later in another case. Scilla campanulata (an = 16, Fig. 1 B, Fig. 2 B ) This species has 16 chromosomes in its somatic number and is characterized by a pair of the longest chromosomes with subterminal constrictions (1) and another pair of long chromosomes with the satellites (4).
Scilla nutans (2n = 16, Fig. 1 C, Fig. 2 C ) Sixteen chromosomes were observed in the root-tip cell ; which observation confirms the result of DARLINGTON 's work (1926) . This species has four pairs of long chromosomes and another four pairs of short chromosomes. One pair of short chromosomes with the satellites (5, DARLINGTON'S chromosome) is distinguished and differs from the 4 chromosome of S. cam panulata by its terminal constriction.
The 6 chromosome seems rather to be one of extremely subterminal character than a satellited one.
Scilla hispanica (2n = 16, Fig (1926) and S. SATO (1934) . The long chromosomes have median constrictions, all the medium chromosomes have subterminal ones, two pairs of short chromosomes have median ones and one pair of short chromosomes has terminal constrictions with satellites (8). This karyotype is very different from the other three species mentioned above. Scilla bi f olio (2n = 18, Fig. 1 F, Fig. 2 F ) MULLER, C. (1912) reported that this species had twenty chromosomes in its somatic number, though the figure showed nineteen chromosomes at the mitotic metaphase, perhaps through an error in the drawing.
But, this species has eighteen chromosomes in the case of this present observation. The karyotype of this species is very interesting because of its resemblance (9) may be derived from the long arm of the long chromosome (1) by fragmentation. The 1 chromosome of S. campanulata has a subterminal constriction (11.8 + 5.6 = 17.4, t) and one of S. bi f olio has a submedian constriction (5.2 + 3.8 = 9.O,u) when the small chromosome (9) is added to the long arm of the long chromosome (1), the chromosome will have a subterminal constriction (8.5 + 3.8 12.3,u).
Scilla hyacinthoid es (2n = 20, Fig. 1 G, Fig. 2 G ) MCKENNEY (1898) reported that S. hyacinthoids var. coerulea had eight chromosome in the haploid number, but twenty chromosomes (2n) are clearly observed in S. hyacinthoides. The karyotype of this species seems to be derived from another karyotype, perhaps from a 16 chromosome type by fragmentation but there is not such convincing evidence for this as in the cases of S. bi f olia. When the short arms of the chromosomes become shorter, the karyotype will resemble much more the karyotype of Urginea. (IIEITZ 1926 , SATO, D. 1934 .
Scilla chinensis (2n = 34, Fig. 111, Fig. 3 H) The chromosome number of this species is thirty-four in a root-tip cell. Such a chromosome number may be expected to be derived from another chromosome complement by any of the following three ways ; (1) fragmentation of the chromosomes after formation of tetraploid 4 x 8 + 2 = 34. (2) chromosome elimination after formation of tetraploid 4 x 9 -2 = 34. (3) formation of hybrid or amphidiploid between a 16 chromosome plant and an 18 chromosome plant 8 X 2 + 9 X 2 34. The two former explanations must be rejected, because this species has only one pair of long chromosomes (1) and also only one pair of short chromosomes with terminal constriction (17), a fact which clearly shows that this species is not tetraploid.
It may be concluded that this species is an amphidiploid between the 16 chromosome type such as S. hispanica which has one pair of long chromosomes (1) and the 18 chromosome type such as S. bi f olia which has one pair of short chromosomes with terminal constriction.
Scilla japonica (n = 17, 2n = 34, Fig. 1 I, Fig. 3 I, Fig. 4 (1) is met with in this species as in S. citinensis and S. japonica in the present case seems to be a amphidiploid.
The observation of MORINAGA may be explained in the light of the present karyological investigation; namely that the first karyological type seems to have a haploid set of the species with 16 chromosomes of which one chromosome is large, in addition to diploid set of the species with 18 chromosome (8 + 9 ;; 2 = 26). The second karyological type seems to have also a haploid set of the species with 16 chromosomes and a triploid set of the species with 18 chromosome (8 + 9 X 3 = 35). The third karyological type seems to have a diploid set of the species with 16 chromosomes and a triploid set of the species with 18 chromosomes (8 x 2 + 9 x 3 = 43). Meiosis. SIIIlVIoTOMAI (1927) figured 16 blvalents at the metaphase in this species, but 17 bivalents can be easily seen at the metaphase in the case of the present observation (Fig. 4) . Chiasma behaviours of this species seem normal and resemble those of Yucca, Hosta (SATO, D. 1935) and other plants and animals (cf. SATO, D. 1934 ).
Origin of Aneuploid Species 'rlle karyotypical investigations suggest that the sixteen chromosome type may be derived from the twelve chromosome type and the eighteen and the twenty chromosome type may be derived from the sixteen chromosome type by the fragmentation of the paired chromosomes. And the thirty-four chromosome type seems to be the result of hybridation between the sixteen chromosome type and the eighteen chromosome type (cf. Scilla japonica).
As to the origin of the aneuploid the following three explanations may be advanced ; (1) ellimination of the paired chromosomes, (2) fragmentation of the haired chromosomes and (3) hybridation among those forms that have undergone the karyological changes caused by the processes of categories (1) or (2). The first explanation was recently adopted in Plantago (MCCUILAGII 1934) which has 6, 5 and 4 chromosomes in the haploid number. The second explantion was adopted in Secale (GoTolI 1924 , BELLING 1925 , E 11211IE 1928 , LEWITSKY 1929 , T ulipa gala tica (NEw-TON 1927) , Or°nithogalum (DALAUNAY, 1927) , Alliurn karataviense and A, triquetrum (LEVAN 1932) , Lilium japonicurn (SATO, M. 1932) and Tracescantia (DARLINGTON 1929) . But the explanation for the change of chromosome numbers (category 2) by fragmentation at the point of constriction was rejected by LEWITSKY and TuoN (1930) in Bellevalia and IIASEGAWA (1934) in Secale. The third explanation may be adopted in Plantago (MCCULLAGH 1934) which has 4, 5 and 9 chromosomes in the haploid number and in Ornithogalum (DELAUNAY 1927) which has 8, 9 and 17 chromosomes (n) as in Scilla. 
